The medical treatment of ulcerative colitis GEOFFREY WATKINSON Consultant Physician to the York Hospitals THE ADEQUATE treatment of any illness depends primarily upon a knowledge of its aetiology and in a chronic relapsing illness, such as ulcerative colitis, an awareness of its natural history and complications. While the final cause of ulcerative colitis remains obscure, increasing knowledge of possible causal factors and of the prognosis of the condition has markedly influenced its treatment in recent years.
When colitis was thought to be of bacterial origin specific sera were prepared but proved of no lasting value. Similarly, no effective agents to inhibit mucinases have been evolved. Enthusiasts for the hypothesis that colitis is due to food allergy have advocated the use of milk-free diets in colitic patients with apparent benefit (Andresen, 1942; Wright & Truelove, 1965a, b) . Attempts to suppress supposed autoimmune reactions have been made with corticosteroids used orally, topically or parenterally, by non-specific anti-inflammatory agents, such as sulphasalazine or more recently by immunosuppressive agents. Physicians impressed by psychosomatic factors in the illness have advocated the use of psychotherapy, of sedatives and antidepressant drugs and even leucotomy to control the condition.
Assessment of the value of any therapeutic measure proves difficult in a disease which varies greatly in severity and extent, not only from patient to patient but in the same individual from attack to attack, making rigorous controlled trials of any measure necessary in large groups of colitic patients before its values can be accepted.
Increasing knowledge of the nutritional and biochemical problems encountered in these patients, together with the introduction of more potent drugs, such as sulphasalazine and corticosteroids and the wider use of surgery, have materially improved the prognosis of ulcerative colitis in the last two decades.
Principles of medical treatment
The duties of a physician treating a patient with ulcerative colitis can simply be stated: (i) To terminate the acute colitic attack or relapse as quickly as possible.
(ii) To attempt by some form of maintenance therapy to prevent relapses or complications of the disease.
(iii) By a knowledge of factors known to influence the natural history and prognosis of colitis, to recognize that medical treatment has failed to induce remission or to prevent relapses or complications and to refer the patient for urgent or elective surgery.
The physician has to accept, as Bargen (1961) has emphasized that 'control' of colitis is far more likely than 'cure' and that the patient must be supported through long weeks, months or years of chronic and often recurrent illness. This is best done by a patient and persevering physician who works in close association with a surgeon interested and skilled in the difficult colonic surgery that colectomy in an acutely ill colitic patient may demand. Throughout a combined medico-surgical approach should be adopted both in the day-to-day management of acute attacks and through months and years of followup of the chronic case at a colitis clinic run jointly by a physician and surgeon. It has been suggested that a psychiatrist should complete the team to cope with the frequent psychosomatic problems which afflict these patients. While this is a debatable issue such a team obtained excellent results in the paediatric clinic of a Michigan hospital (McDermott, John & Finch, 1964) .
Treatment of the acute attack
The measures used in treating severe initial colitic attacks and relapses are summarized in Table 1 (Kasisch, 1963) .
Correction of anaemia
Anaemia may need to be corrected in both the acute and chronic phase of the disease. Blood transfusion is often urgently required for massive blood loss or to correct the anaemia and hypoproteinaemia of the chronic case. Oral iron therapy may be poorly tolerated by the colitic patient, making it necessary to use a liquid preparation, an enteric coated or sustained release tablet or to give iron intramuscularly or intravenously.
Antibiotics
Antibiotics should be used with caution in ulcerative colitis as their oral administration may worsen diarrhoea and predispose to secondary infection with monilial organisms. Used discriminately and given parenterally to the acutely ill febrile patient they may dramatically improve the patient's condition. A combination of penicillin and streptomycin is best tried initially. Alternatively, intramuscular tetracycline, chloramphenicol or ampicillin can be given. Neomycin or succinylsulphathiazole, given orally, will often produce improvement and are useful pre-operatively.
Diet
Rapid wasting occurs in both acute and chronic attacks with hypoproteinaemia, vitamins and nutritional deficiencies. It is therefore important that the patient eats as much of a high-protein low-residue diet as his condition allows supplying 2500-3500 cal daily with 100-150 g of protein presented as attractively as possible. This diet is most widely used in ulcerative colitis.
The role of milk allergy in the pathogenesis of colitis was first suggested by Andresen (1942) and by Rowe (1942) . Interest in the topic was re-awakened by Truelove (1961) who reported on a small group of patients who became symptom free on a milk-free diet and who relapsed when milk was introduced into the diet. Recently Wright & Truelove (1965a) have reported favourably on the results of a controlled trial of a milk-free diet in twenty-six colitic patients who faired better on a milk-free diet than twenty-four colitic patients receiving a normal or gluten-free diet. Twice as many patients on a milk-free diet remained symptom free and fewer patients suffered severe relapses, differences between the groups being only marginally significant. Wright and Truelove estimate that approximately one in five patients with ulcerative colitis will benefit from milk restriction, a proportion which may be greater in first attacks of the disease. Regrettably, raised titres of circulating antibodies to milk provided no guide to the possible response of a colitic patient to a milk-free diet, making it impossible to select patients who might benefit from withholding milk. It will be of considerable interest to see if these results can be confirmed on a larger group of patients and the use of a milk-free diet cannot at present be routinely advocated.
Psychotherapy
One of the most controversial aspects of the treatment of ulcerative colitis is the role of psychotherapy. First advocated by Murray in 1930, psychotherapy has found many enthusiastic supporters through the years (Paulley, 1950; Grace & Wolff, 1951; Grace & Graham, 1952; Groen, 1961) . These authors advocate that a constructive patient-physician relationship should be established where the patient is encouraged to discuss their symptoms and their personal and environmental difficulties with a physician who gives the patient 'time, kindness, tangible signs of understanding and support' and who is 'available at all times by phone', 'as often as daily' if the patient's condition demands it. Such a relationship makes exacting, exhausting and prolonged demands on the physician who is only able to treat a limited number of colitic patients at one time or even in his working life.
Other physicians have had less fortunate experiences with formal psychotherapy in ulcerative colitis. Crohn & Yarnis (1951) , reporting that only one of twelve patients so treated obtained benefit while two colonic perforations occurred during active psychotherapy.
It follows that if psychotherapy is to be practised it must be used by or in close association with a physician skilled in the management of colitic patients who is capable of recognizing the dangerous and potentially lethal complications of the condition. In these circumstances in chronic relapsing cases psychotherapy is often rewarding but there is certainly no place for expert psychotherapy in isolation.
Sulphasalazine
Sulphasalazine (salazopyrin or azulfidine) is a diazo compound of salicylic acid and sulphapyridine and has been used successfully in the treatment of ulcerative colitis since its development in Sweden in 1941 by Svartz and is capable of inducing remissions in a significant proportion of patients treated (Svartz, 1956 (Svartz, , 1961 Moertal & Bargen, 1959; Watkinson, 1961a Watkinson, , b, 1962 ; Truelove, Watkinson & Draper, 1962; Morrison 1963) . The drug's mode of action is unknown; it has an affinity for connective tissue throughout the body and reaches high concentrations in serous fluids, liver and intestinal wall. It has no effect on the intestinal flora and seems to exert its beneficial effect by a non-specific antiinflammatory action in the colonic wall and lumen.
Dosage can be varied with the severity of the attack; plain tablets containing 0-5 g are given initially reserving the enteric-coated tablets for patients exhibiting gastro-intestinal intolerance to the plain tablets. Usually two to four tablets four to six times daily are used, depending on the tolerance of the patient. Unfortunately, in about 20% of patients receiving sulphasalazine unpleasant side effects will develop. Nausea, vomiting and headache are most common and are usually controlled by substituting the enteric-coated tablet in the same dosage. Rarely drug fever, skin rashes, muscular pains, leucopenia, acute haemolytic anaemia or even agranulocytosis may develop and call for an immediate cessation of therapy, though in a proportion it may be possible to cautiously re-introduce the drug later. It follows that therapy should be monitored initially by frequent blood counts during the period of intensive therapy.
Results obtained by various workers in treating acute attacks of the disease are summarized in (Braders & Bargen, 1960; Baron et al., 1962a; Watkinson, unpublished data 1967 (Truelove & Witts, 1955 , 1959 . Where it was shown in the trials of Truelove & Witts (1955 , 1959 that steroids both halved the mortality and recourse to surgery in those treated many limitations of therapy emerged} Perianal suppurative conditions occurred three times more commonly in the steroidtreated group making it desirable to combine steroids with either suphasalazine or a parenterally administered antibiotic.
While some authorities (Brooke, 1956 ) have claimed that steroids may actually induce colonic perforation and certainly mask its presence, in the controlled trial reported by Truelove & Watkinson, 1958 Watkinson, , 1961a Matts, 1960 Matts, , 1962 Matts & Gaskell, 1961; Patterson et al. 1965 ). The major attractions of this method of treatment are that minimal or no side-effects develop, and it is possible to obtain much higher concentrations of steroid locally than could be achieved by systemic therapy.
Its disadvantages are that the method may prove cumbersome and distasteful to many patients while those with profuse diarrhoea may be unable to retain the enemata adequately.
The dosage, relative potencies, method of administration, limitations and advantages together with the results of various types of topical steroid therapy are shown in Table 4 below.
Freshly prepared hydrocortisone hemisuccinate sodium can be administered by rectal drip, may penetrate to the right colon and have a beneficial effect in 52-69% of the patients treated (Truelove, 1958; Patterson et al., 1965; Watkinson, 1961a ). The stability of prednisolone 21-phosphate enabled it to be administered from disposable enema bags as a retention enema and remission rates of 75-88 % were claimed in patients with distal disease (Matts & Gaskell, 1961; Patterson et al., 1965; . While betamethazone, a steroid fifty times more potent than cortisone, given in doses of 5-10 mg as a retention enema produced remissions in four-fifths of patients treated, side-effects were frequent and severe and led to the withdrawal of this type of enema by the manufacturers (Matts, 1962) . It is possible that the new steroid betamethasone-1 7-valerate (betnovate) which has enhanced topical and reduced systemic effects now under evaluation given in tablet form or as a retention enema may prove as effective as preliminary trials have suggested (Gill et al., 1965) .
Steroids can be most conveniently administered topically as suppositories containing prednisolone or betnovate and have been proved by controlled trials to improve patients with distal proctocolitis (Truelove, 1959; Patterson et (1958, 1959, 1960a, b) .
tWatkinson (1958, 1961a, b, 1962) . tMatts (1960) , Matts & Gaskell (1961) and Matts (1962).
Combined topical and systemic steroids
A combination of topical and systemic steroid therapy was first advocated by Truelove (1960a) and it was later shown by a controlled trial that a combination of hydrocortisone retention enemata and prednisone by mouth would induce symptomatic remissions in 65% of a group of fifty-eight patients so treated, with mucosal improvement in 79% (Bowen et al., 1966; Kirsner, personal communication 1967) . The rapid death of a young colitic patient from agranulocytosis following treatment with azothioprine led Jones and others (1966) to emphasize the potential dangers of this form of treatment.
The results, therefore, in twenty-five patients treated to date have been far from impressive and the routine use of these particularly dangerous drugs cannot be recommended at present in ulcerative colitis until further careful prolonged assessments have been made in research centres used to handling colitic patients.
Rectal hypothermia
The control of haemorrhage from the stomach and from the prostatic bed by local freezing led a group of Rumanian workers to freeze the rectal mucosa in nine patients with 'ulcerative and haemorrhagic proctocolitis' with immediate improvement in all cases which was sustained for periods of 3-18 months (Mandache et al., 1965 (Wissmer, 1959 (Svartz, 1956; Moertal & Bargen, 1959; Watkinson, 1962) . Such trials were however uncontrolled and the ability of small maintenance doses of sulphasalazine to prevent colitic relapses has only recently been proved by a controlled trial . In this trial two groups of similar colitic patients received either sulphasalazine 0-5g four times daily or identical dummy tablets over a 12-month follow up period. Remissions were maintained in two-thirds of these receiving sulphasalazine and in less than one-quarter of those receiving inert therapy representing a significant advantage for the drug. No side effects were observed. Sulphasalazine emerges as a drug capable in moderate maintenance dosage of preventing colitic relapses in a significant proportion of those treated.
Corticosteroids
In attempting to prevent colitic relapse with steroids the physician may either give large doses of steroids in sufficient amounts to suppress the disease accepting high incidence of induced side-effects . Alternatively an attempt may be made by small maintenance doses of steroids to control the disease accepting an appreciable relapse rate and recourse to surgery but avoiding steroid complications (Watkinson, 1966) .
While large maintenance doses of cortisone or ACTH given by the Chicago workers kept twothirds of their 340 colitic patients in remission or good health for long periods with a low mortality and recourse to surgery, side effects developed in 85% of those treated. These included psychological upset (16%) diabetes or glycosuria (12%) serious electrolyte upsets (12%) osteoporosis (4%) melaena or peptic ulcer (4%) while nine deaths could be directly attributed to steroid therapy. The authors felt that good control of the disease was adequate compensation for the side-effects encountered and remain keen advocates of long term large dosage steroid treatment.
Unfortunately, there is no evidence to suggest that small doses of steroids prevent colitic relapses. One controlled trial (Truelove & Witts, 1959) failed to show any difference in relapse rates in two groups of colitic patients followed for a year receiving either cortisone or identical dummy tablets. A second controlled trial (Lennard-Jones et al., 1965) treated two comparable groups of colitic patients with either 15 mg of prednisone daily or with identical inert tablets. Even though larger doses of steroids were used, inducing side-effects in one quarter of the patients treated, by the end of 6 months identical relapse rates occurred in both groups, namely in eighteen of thirty-two patients receiving prednisone and in seventeen of thirty controls.
Regrettably, therefore, there is no fully controlled evidence that prolonged treatment with small or large doses of steroids influence the natural history of ulcerative colitis, though in individual cases both patient and physician may consider them of value.
Modifications of treatment in relation to severity, extent, clinical pattern and complications of colitis Medical treatment has had to be modified with increasing knowledge of the factors affecting the prognosis of ulcerative colitis, namely, the severity of the attack, the extent of the disease, the age of the patient and the presence of associated colonic and systemic complications.
Severity Acute fulminating colitis
Fulminating colitis is a serious medical emergency with a high mortality and frequently requires surgical intervention. Depressing mortalities have been reported: between 28 and 50% by Lennard-Jones & Vivian (1960) and by Goulston et al. (1960) and there is evidence to suggest that modern treatment has not much reduced the mortality in that type of case (Edwards & Truelove, 1964) . The management of this type of case is, therefore, one of extreme urgency. Frequently lamentable delay in diagnosis occurs, the patient having been investigated at home or in an infectious diseases hospital as a possible case of a dysenteric illness. While it is vital by stool culture to exclude this possibility, in cases where these prove negative early sigmoidoscopy together with a plain abdominal X-ray will make the true state of affairs apparent and the patient should be urgently transferred to a general medical ward where he can be reviewed daily by both physician and surgeon. Strict bed rest and sedation are enforced, colonic rest promoted by either withholding fluids by mouth or giving a fluid diet, parenteral fluids are administered liberally, the replacement of potassium being particularly important, and liberal blood transfusions are almost always necessary. Adequate vitamin replacements and parenteral feeding are often required. The patient should be given sulphasalazine by mouth, 1-2 g four times daily, and large doses of steroids parenterally. In this type of case ACTH or cortisone should be given intravenously initially supplemented by intramuscular doses later. Attempts should also be made to administer steroids topically in the form of a rectal drip of hydrocortisone or retention enemata of prednesol which if retained adequately will speed recovery (Truelove, 1960b) . Fulminating cases are often markedly improved by a short course of an antibiotic, such as penicillin and streptomycin, ampicillin or erythromycin given parenterally. In addition to this intensive nursing and medical care, levels of haemoglobin, haematocrit and electrolytes should be estimated daily in order to plan the parenteral therapy given. Daily assessments jointly by physician and surgeon are continued and attempts were formerly made to allow this medical treatment to have its full effect over 10-14 day period. However, when this principle was applied to 124 patients with severe colitic attacks in Leeds between 1952 and 1963, only 52% went into remission, 5% died under medical treatment and 32% required emergency surgery, the overall mortality remaining depressingly high at 11-3% (Goligher et al., 1967) . Accordingly, it was decided, for a trial period, to invoke surgical aid at a much earlier stage in these severe attacks unless there was evidence of a rapid and unequivocal improvement on max-imal medical treatment. Indications for urgent surgery can be briefly summarized as continuing massive haemorrhage, perforation, sudden deterioration in the general condition of the patient, and after 2 or 3 days of conservative management in elderly subjects and within 4-5 days of initiation of therapy in younger patients. The results of this policy in eighty-one patients with severe attacks treated in Leeds between 1964 and 1966 were quite dramatic.
Remissions occurred with similar frequency, namely in 47%, and no deaths occurred under medical treatment. Urgent surgery was undertaken in half these patients and the overall mortality was reduced to 1-3%. While this was not in any way a controlled trial, this experience and that of others (Gallagher et al., 1962) , would suggest that surgery has an increasing role to play in fulminating attacks of ulcerative colitis until some improved type of medical treatment can be devised.
Chronic ulcerative colitis
Here the physician has adequate time to apply the full therapeutic programme previously described, remembering however, that at any time further fulminating attacks may occur, that the disease tends to extend and that as the years pass on an increasing number of complications may develop. There seems to be little tendency for the disease to burn itself out so that surgery will often be required for the invalidism induced by recurring attacks of the disease or the development of colonic or systemic complications.
Extent of colonic involvement
The management of ulcerative colitis is materially affected by the extent of colonic involvement.
Proctocolitis
These patients are mainly troubled by rectal bleeding and by constipation and by a bloodstained rectal discharge. They seldom become acutely ill save from the effects of anaemia. Bulk-forming laxatives, senokot or milk of magnesia should be given in sufficient amounts to promote a bulky soft daily bowel action. If rectal bleeding continues suppositories of either sulphasalazine or prednisolone should be inserted on waking and retiring. For more intractable cases topical treatment with retention enemata of prednisolone should be tried and rarely short courses of sulphasalazine and prednisone have to be given orally.
Iron therapy is often required to correct the anaemia present.
Distal proctocolitis
Patients with involvement of the pelvic and descending colon can get colitic attacks of all grades of severity but carry a rather better prognosis than those with total involvement and are relatively free from the risk of malignant change. Medical trerLtment by dietary means, by sulphasalazine and by steroids topically and systemically, can therefore be safely persisted in for long periods. Regrettably the disease in many cases tends to spread proximally making the need for elective surgery to be kept constantly under review. Colitis with total colonic involvement While many of these patients can be kept well through the years on maintenance treatment and many have spontaneous remissions of symptoms, studies of the natural history of the condition have shown that these are the patients most likely to develop relapses and complications of the colitis itself and as the years pass to be increasingly prone to the risk of malignant change in the colon. Furthermore, the disease is unlikely to become less extensive under the influence of medical treatment. In these circumstances the physician should not persist with medical treatment indefinitely and when total colonic involvement has been demonstrated unequivocally radiologically should explain the risks at stake to the patient and elective proctocolectomy should be advised. Patients are usually, understandably, reluctant to accept this advice while they are symptom-free. They should be warned that surgery is desirable and pressure put upon them to accept surgery when a relapse occurs. Segmental colitis and entero-colitis
The difficulties in distinguishing ulcerative colitis and Crohn's disease of the colon and small intestine have been emphasized elsewhere. If symptoms and signs of a malabsorption state are present or if severe unusual perianal disease occurs and the rectum looks normal on sigmoidoscopy, Crohn's disease should be suspected and medical treatment persisted in for as long as possible. Here dietary measures, particularly the restriction of fat and the long-term usage of sulphasalazine and steroids are advocated but still have to be shown to modify the long-term course of the condition. In many cases the development of obstruction or internal fistula formation or the development of perianal disease will make surgery inevitable.
If true segmental ulcerative colitis is suspected and the rectum appears normal on sigmoidoscopy, early surgery should be advised and the diseased segment resected followed by ileo-colic or colo-colic anastomosis. If medical treatment is persisted in there is a tendency for the disease to spread distally, eventually to involve the rectum, making the less acceptable operation of total proctocolectomy and ileostomy necessary.
Clinical pattern of colitis Age of the patient Additional problems in the management of ulcerative colitis occur at the extremes of life in children and in the elderly; the particular problem in children is that colitis in the first decade is a cause of infantilism with physical retardation of growth and a delayed onset of puberty. Once total colonic involvement has occurred these children are just as susceptible to relapses and complications and to malignant change as are adults and because of the early onset of symptoms develop them at a very tender age (Rosenqvist et al., 1959) .
While medical treatment follows a similar pattern to that for adults, particular attention to the protein and calorie needs of the patient is necessary and the correction of anaemia is vital if the chance of physical retardation is to be reduced. Emotional conflicts seem more common in colitic children who often have aging, ambitious and over-attentive parents who often make excessive academic demands on children of average ability. Treatment of the whole family by explanation and common sense psychotherapy is often necessary. Tragically physical retardation, together with extensive and long-standing disease, often make proctocolectomy and ileostomy inevitable. The operation is usually well tolerated by the child and surprising degrees of growth and weight gain will often follow operation.
The serious prognosis of acute colitic attacks in elderly patients is emphasized elswhere making it necessary to consider emergency colectomy at a much earlier stage than in younger patients (Goligher et al., 1967) . While many lives can undoubtedly be saved in these elderly patients the effects of an ileostomy life in this age group
has not yet been studied in detail.
Ulcerative colitis and pregnancy
The effect of pregnancy on the natural history of colitis together with the effect of colitis on the mother and foetus is described elsewhere, (de Dombal et al., 1965b) , where it was shown that pregnancy had little effect on the relapse rate of colitis compared to a control population and the relapse occurred most commonly during the first trimester or during the immediate post-partum period. The incidence of abortion and foetal D abnormality was below that which might have been expected suggesting that neither the colitis nor its treatment with sulphasalazine or steroids had affected the foetus.
Statistically, therefore, there are few grounds for advising termination in pregnancy. However, each case has to be assessed individually and the desire for the child assessed against the effect of the colitic attack on the mother. If the child is wanted improvement usually occurs, particularly in the second and third trimesters. There is a case for increasing full supportive treatment with sulphasalazine and steroids during the first 3 months of pregnancy and for 2 or 3 months after delivery. If the child is unwelcome relapse is likely and if the mother's health deteriorates rapidly in the first trimester, termination of pregnancy may have to be advised often with dramatic cessation of symptoms. The ability of colitic patients to conceive and be delivered of normal children after colectomy and ileostomy is emphasized by the authors.
Effects of complications of the colitis on medical treatment
The serious colonic complications of colitis such as perforation, toxic megacolon and massive rectal haemorrhages are indications for urgent colectomy, continuing medical treatment being both unwise and dangerous. Similarly extensive stricture formation and gross pseudopolyposis with total colonic involvement make it extremely unlikely that any form of medical treatment will be successful and in these circumstances elective proctocolectomy and ileostomy are advised. Similarly severe perianal disease may be worsened by medical treatment particularly by steroids and will sway the physician again towards advising surgery.
Of the systemic complications skin conditions and recurrent attacks of colitic arthritis may prove extemely refractory to medical treatment but are usually cured by colectomy. Iritis, liver disease and sacro-ileitis however are unlikely to be improved by colectomy and in these cases intensive treatment of the colitis by dietary means, steroids and sulphasalazine should be persisted in (Watkinson, 1968) .
Conclusions
In this paper the medical treatment of ulcerative colitis has been reviewed and its ability to terminate acute attacks, prevent relapse and complications assessed. The fact that medical treatment fails sometimes to achieve all these objectives makes it vital that the cases be managed jointly by physician and surgeon both in the acute attack and in long-term management the possibility of operation being kept constantly under review.
